Glucocorticoid regulation of metallothionein during murine development.
During the second half of gestation in the mouse there is a rise in both fetal (4-fold) and maternal (10-fold) metallothionein-I (MT-I) mRNA in the liver (but not in the kidney). There is a large increase in plasma corticosterone (the predominant murine glucocorticoid hormone), as well as an increase in hepatic zinc, which is coincident with the induction of MT-I mRNA. Considering that both of these compounds are known to be effective inducers of MT-I mRNA, we set out to determine whether either one or both were involved in the developmental regulation of MT-I genes. Several lines of evidence suggest that corticosterone is the principal inducer of fetal MT-I mRNA: The induction of MT-I mRNA in the liver, but not in the kidney, mimics glucocorticoid regulation but not metal regulation. Reduction of maternal corticosterone levels by treating mice with metyrapone lowered MT-I mRNA levels but had no effect on zinc levels. A line of transgenic mice carrying a metallothionein-growth hormone fusion gene that is responsive to metals but unresponsive to glucocorticoids was not developmentally regulated. Based on these observations, we propose that corticosterone is responsible for the induction of MT-I mRNA and that the resulting MT sequesters zinc and copper which may be used later in development.